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PREFACE 


This study of economic fluctuations in Canada was undertaken 
at St John's College, Winnipeg, during the summers of 1970 
andeloglew el GeaLOnmed™ paltOtmamlacver invest ied tlonvOL posts 
War economic policy which I made for the Prices and Incomes 
Commission. I am greatly indebted to that body for generous 
financial support; sand=to several members jof sts starf, in 
DaVticularaltspDi rector OfmResearch min wseGes Gragg serOr 
encouragement, criticism and advice. Neither he nor the 
Commission, however, is to be held responsible for any error 
or inadequacy which may remain in this report. 


This is not the first account of the Canadian business 
eViCleetOmanpecalmes cceticaNar mmineloOO7 tne LCcOnomics GOUnCIE: 
of Canada published a Staff Study by D.A. White, Business 
Gy CleSsmingcanadd mwilChmll sto mcicmeresultss0 tapheyPoUsuI nl 
vestigations by E.J. Chambers (Canadian Journal of Economics 
ander Oli tica oc tence aslo somandmhoo4 jmandek ALJ Le Hay) (Cane 
adian Journal of Economics and Political Science, 1966). 
Somewhat earlier, there were studies made by W.A. Beckett 
(in Moore G.H., ed., Business Cycle Indicators, Princeton 
University Press, 1961) and G. Rosenbluth (Canadian Journal 
of Economics and Political Science, 1957 and 1958) of the 
relation of Canadian fluctuations to those in the U.S.A. 


fal 


It is in no way to disparage the work of these authors to 
say that apart from the estimates of reference cycle peaks 
and troughs summarised by Mr. White, no other use was made 
OLMtheine results. melnis 1s partly because thelr Indumntcer 
for the most part, refer to periods which came to an end by 
about 1960, but chiefly because the approach to business 
cycle measurement followed in this study is very different 
from anything previously attempted in Canada. 


In effect, the present work is a replication with Canadian 
data of a method I developed in 1966 for measurement of the 
Australian business cycle. An explanation of the principles 
upon which that method is based, together with reference to 
published accounts of its application to Australia, are con- 
Ea inedmineciapteimoner 


Much of the actual work was done by my research assistant, 
Asher Drory. To him belongs most of the credit, and none of 


the blame, for what follows herein. 


A.M.C. Waterman, 
October 1971. 
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Anyone who takes the statistical approach 
to business cycles develops a longing to 
assemblesall, the pertinenteseriessand 
analyse them afresh upon some consistent 
plan, which shall incorporate the best 
ideas of his predecessors with improvements 
of his own. 
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chapter one 


THE MEASUREMENT OF FLUCTUATIONS IN A GROWING 


ECONOMY 


The "business cycle" is traditionally described by the 
succession of "peaks" and ''troughs" observed in the general 
level of activity. But in a strongly growing economy, this 
is unsatisfactory for two reasons. Ftrst, the cyclical com- 
ponent of activity will reach a maximum before and a minimum 
atten thespeaks sand) troughssobethes | trend-cycle ees eccondly,, 
when fluctuations in the growth-rate are small in relation 
to the average rate of growth (such that the minimum rate 

of growth is still positive), the conventional peaks and 
troughs will disappear altogether. Fluctuations of the same 
amplitude in the growth-rate will yield a "business cycle" 
when the growth-trend is shallow, but not when it is steep. 


{f "cyclical component" and "growth-rate" (the latter 
meaning the first logarithmic time derivative of the level 
of activity) are seen merely as statistical abstractions, 
this does not matter much. If the relation between levels 
at different points in time is what is important for the 
purpose of explaining the process of fluctuation, then peaks 
and troughs have a significance denied to any of the other 
turning points which might be extracted from the data. Such 


was generally held to be the case when Mitchell pioneered 
the measurement of business cycles between the two World 
Wars. 


During the past three decades, however, the theory of 
economic fluctuations has come to depend upon other measures 
of the cycle for its account of the decision-making process. 
Broadly speaking, and at some risk of injustice to the 
authors named, modern explanations may be divided into two 
broad classes: the "Hicksian" and the ''Harrodian' respective- 


bye 


According to the former view, first set out by J. R. 
Hicks in A,Contribution tothe Theory of ttheilradesGycle 
(Oxford, 1950), the public make savings and investment 
decisions in the light of income levels in relation to an 
exogenously growing trend. The Hicksian approach frankly 
accepts the assumption of a causal independence of "trend!" 
and ''cyclical" components in the general level of activity, 
thereby implying that empirical attention ought to be paid 
to "'trend-free'' maxima and minima. Given the independence 
of trend and cycle, moreover, it may be important to know 
whether the cyclical component stands above or below its 
trend level, and therefore, the dates at which the two are 
equal. Not only ought we to determine business cycle peaks 
and troughs, that is. Quite as importantly, perhaps more so, 
we must date four other points, here described by names 
which are suggested merely for mnemonic purposes: 


BOOMBEOIILC s (B) - trend-free maximum 

vo lunperloint! (S) - trend-free minimum 

“Inflation, Point! (I) - up-cross of trend-cycle 
on trend 

PDeflationskoimty (D) - down-cross of trend- 


cycle on trend 


Somewhat earlier, though more radical, is that view of 
business fluctuations associated with R. F. Harrod, first 
advanced in the Essay on the Trade Cycle (Macmillan, 1936), 
and developed more fully in "An Essay in Dynamic Theory" 
(Economic Journal, 1939) and Towards a Dynamic Economics 
(Macmillan, 1948). Here the rate of growth plays the crucial 


role, Entrepreneurs’ reactions to discrepancies between the 
actual and "warranted" growth-rate, together with cyclical 
variability of the saving ratio and the optimum capital- 
output ratio, provide a complete explanation of a growth- 
ratercycleswesitvat anys stage of ythe; latter the erowth-rate 
becomes negative, then a peak will appear in the observed 
time-series. But if the average rate of growth is high and 
the amplitude of its fluctuation small, the traditional, 
NBER-type "business cycle" will no longer appear - notwith- 
standing the existence of what might be considerable uneven- 
ness in the progress of the economy. 


It follows from this approach that we ought to be inter- 
ested not so much in fluctuations in levels as in fluctua- 
tions in the rate of growth. cf these levels. Instead of 
regarding the "growth-rate" as a statistical artifact derived 
from the causally meaningful time-series of "levels", the 
reverse will be nearer the case. Primary business cycle 
data now become the maxima and minima of the growth-rate 
curve, here referred to as: 


BConeractionms Lott. (C) - growth-rate maximum 
WExpansvonmeoint” (E) - growth-rate minimum 


Peaks (P) and troughs (T) are merely byproducts, so to speak, 
to which little or no analytical interest attaches. 


Rather than commit oneself to one or the other of these 
theories (or even to either), it seems better to collect 
information bearing upon both. The method of Mitchell and 
the NBER can easily be extended to provide estimates of the 
datesenot) onlymot peaksuand’ troughs... but also-ofatheB, so, 
(aD Gaeandsbenoints. | Detail ledeaccountsmaim ane cariaer 
inquiry along these lines using Australian data are contain- 
ed in two previous publications of the author: ''The Timing 
of Economic Fluctuations in Australia: January 1948 to 
December 1964'' (Australian Economic Papers, 1967) and 
Economic Fluctuations in Australia, 1948 to 1964 (A.N.U. 
Buesseme oem chapclcemeln 


As with all other business cycle studies, those fluctua- 
tions which form the subject of the present investigation 
are oscillations in the general level: of, activity, or its 
growth-rate, having an average frequency intermediate 


between annual, seasonal cycles and "long swings''. Occasion- 
al use of the time-honoured word "'cycle'"' is not intended to 


imply any strictly or even approximately periodic function 
of time. The "general level of activity" might best be 
represented by a perfect, monthly index of real GNP. 


If any such fluctuations have occurred in recent Canadian 
history, we might reasonably expect to discover some outline 
of their time-shape in many, if not all, of the economic 
time-series extant for the period. Assuming each series to 
be the product of four casually independent components, 
trend’ (a); cycle (8), seasonal’ (y) and! irregular (6), 1sola— 
tion of the 8-component would allow us to study the course 
Ofechemvcyclicalietlnctuationseassrevealcdsinetnd tava Geto 
ular indicator. It is difficult, however, to define these 
components without some element of circularity. The usual 
practice is to assume that the y and 6 components are 
what, in fact, are removed by the deseasonalising and 
smoothing techniques, and then to focus attention on the 
residual) trend-cycle-3) Y=-0 82) lhe customary, proceducen wise 
bes followed shereess sine point 0 fedepantunemcon sls tom fle ne 
posing the anatomy of the trend-cycle to a more minute 
examination than has hitherto been attempted. 


Writing %n Y (for any indicator) as f(t), and employing 
the usual notation for derivatives, we may define specific 
Gyckes peaks ma (bymdnGmceLOUCiSm( l)edoe 


Pewhenmte( tf) = Ore hee Cte Or 
T when f° (t) Cae Saltey) Ss (Ok 


The first derivative of the logarithmic trend-cycle is a 
time-series of the proportionate growth-rate of the indica- 
tor. “Any peak of ‘this curveis’ a§point) of contraction (G55 
any trough a point of expansion (E). These correspond, of 
course, with points of inflexion on the trend-cycle, and 
may be defined as: 


Cewhen @heag(t)))—s0,teeeet) p< 
Ei when ferCt)i 08 ei ert eae 


Writing £na = g(t), we may define boom point (B) and 
slump point (S) as: 


B when f-(t) - g-(t) 
S when te(t) = 9 o(t) 


0, f(t) - g(t) 20, £--(t) < 0; 
We eG = sulGaly AO). elie) > 10). 


FIGURE 1 
THE EIGHT REFERENCE POINTS ILLUSTRATED 


{ (t) 


/ 


EPISODE nh 


Finally, the up and down-cross of trend-cycle on trend may 
be defined as: 


I when f(t) - g(t) 
D when f(t) - g(t) 


Fluctuations in the course of each indicator (and, by 
assumption, in the level of activity as a whole) may be 
charted in terms of the history of these eight "reference 
points". Let us replace the word ''cycle' with a more gen- 
eral term, episode, borrowed from musical theory in order 
to bring out the analogy between the quasi-periodic process 
of economic growth and fugal development. Writing a sub- 
script to denote the particular episode we have in mind, we 
may describe the chronology of the nth by the dates corres- 
ponding withel Choe Bisel sense eon see noee lt een 
illustration of this sequence is provided in Figure 1. Note 
that the points I and D may occur before, after, or at the 
Same time as the points C and E. The point B will precede 
P, and the point S follow T, when the trend is positive; and 
vice versa when it is negative. B and S will coincide with 
P and T when there is no trend. 


The eight reference points, when identified, allow an 
estimate to be made not only of the period between peaks 
and troughs, but also of the length of each phase of the 
episode, and of the relation between turning points on the 
trend-cycle and its derived growth-rate curve. The extrac- 
tion of a trend in order to determine I, B, D and S points, 
however, also makes possible as a by-product some study of 
the amplitude of fluctuations appropriate to an economy in 
which the average level of activity is steadily growing. 


Let the amplitude of fluctuation of the jth indicator, 
Y; = In-lf;(t), be defined as the logarithm of the propor- 
tionate denice dem from trend at a specified time. Writing 
this as a-, with a second subscript for time, sat G (t) - 
gj(t), (t = 1)% By means of similar notation, the ampli 
tude of fluctuation in the general level of activity, A, 
can be written: 


AG = fx(t) = alte Ce =e 


Tf it may now be assumed that the elasticity of response of 


any indicator, Gaia remains stable over the range of 
dB, Me 


t, the amplitude of the indicator, a;, can be written as a 
linear function of A, having the elasticity of response as 
its slope. Since there is no ground to question the reason- 
ableness of that assumption for periods in which no sudden 
institutional or structural change occurs, the amplitude of 
fluctuation of an indicator may be used as evidence of the 
amplitude of fluctuation in the general level of activity. 


The evidence of chronology afforded by various indicators 
can be compared and combined without further manipulation. 
For example, an inference about the date at which a peak of 
activity occurred might be drawn from the distribution of 
dates at which each indicator reached its specific peak. A 
Similar inference concerning the amplitude of a boom could 
not be made from the distribution of specific amplitudes, 
however, because of the wide range assumed by the elasticity 
of response in any useful sample of indicators. 


In order to render the amplitude evidence of one indicator 
comparable with that of another, therefore, specific cycle 
amplitudes (already measured as proportionate deviations) 
must be further "relativised". One way of doing this is to 
express amplitudes as ratios to amplitude at base date or to 
some other measure specific to the indicator, such as its 
average amplitude of deviation. Suppose, for example, that 
for the jth indicator the amplitude at B; was +5 per cent, 
whereas for the (j+l)th indicator it was +30 per cent. If 
the average amplitude of deviation for indicator j were 
Heo) Der Cent andi tOratiat Otminatcatore( jhl)ye tlosper.cenc 
then in each case the amplitude at Bj; would be twice the 
average deviation from trend during the period of the inves- 
tigation, and the evidence of the two indicators equivalent. 


In this study, the relative amplitude of deviations from 
trend at time i of the jth indicator will be defined as 
pee 

oe 
a(a-) 
fron gi(t) during the period for which the indicator is 
available. 


» where o (a;) is the standard deviation of fF; (t) 


Assuming that Y and © have been perfectly eliminated, 


lot A 
ji ; 1 
the value of Ao an estimator of Me’ depends only 


upon the assumption of a constant elasticity of response 
and the non-existence of lags. The latter condition can to 
some extend be satisfied by measuring amplitudes only at 


specific peaks and troughs of the cyclical components (spec- 
ific cycle B and S points) assuming for each indicator a 
variable lag, u, equal to the period between specific B and 
S points and those established for the reference cycle. In 
the notation so far used, @%j(itu) is an estimator of 

a (aj) 
US dy Such has been the practice in this study. 
a (A) 


It must be emphasized that the resulting measures of re- 
lative amplitude at reference cycle B and S points are or 
strictly limited applicability | Theyscanibe used > foriexs 
ample, to determine whether the Canadian boom in the first 
half of 1966 was greater or less (relatively speaking) than 
the Canadian boom of the second half of 1956: provided that 
all the series used extended over the same period which in- 
cluded each of these years. But they could not be used to 
make any comparison between, say, the seriousness of the 
Canadian and Australian recessions of 1961. According to 
Canadian data from January 1947 to December 1969, Canadian 
meference cycle sSceoccurredsin January 190lewatheaere la 
amplitude of -1.63 standard deviations; whereas with Aus- 
tralian data from January 1948 to December 1964, Australian 
reference cycle Sy, occurred in September 1961 with a rela- 
tive amplitude of -1.09 standard deviations. The serious- 
ness of each recession as so measured is relative to that of 
other fluctuations which occurred in that country during the 
specified period of study, hence the two estimates of ampli- 
tude are in no way comparable. 


chapter two 


METHOD 


Data 


Since the object of the research was to establish a fine 
chronology, monthly indicators only were examined. All 
series were taken from the Canadian Statistical Review. In 
effect, the outcome of this study is a presentation of that 
view of post-War Canadian fluctuations which would emerge 
from a diligent reading of that publication. 


It is well known that some series such as exports, for 
example, which play an obvious initiating role in the 
Canadian economy, may tend to lead the average movement of 
most other indicators. Others, such as imports, which 
reflect the business cycle more as effect than as cause, 
will tend to lag. There seemed no satisfactory way of 
avoiding any possible bias which might result from this, 
short of examining as many indicators as possible. A total 
of 95 was inspected, but for various reasons, chiefly be- 
cause of breaks in continuity, only 54 of these were actual- 
ly used, compared with the 36 used in the author's study of 
Australian fluctuations. A list of the monthly time-series 
examined is set out in Table I. Wherever possible, observa- 
tions extend from January 1947 to December 1969. 


nt & WN Fe 
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TABLE I 
MONTHLY TIME-SERIES USED TO DETERMINE REFERENCE 


POINTS FOR THE CANADIAN BUSINESS CYCLE FROM 1947-1969 


Dee Li es La ee ee 


Volume Index of Production - Mining 

" " " " - Food and Beverages 

"1 " " " - Textile Industries 

" " " " - Paper and Allied Industries 

" " " " - Chemical and Chemical 

Products 

" " " - Transportation Equipment 

" " " " eh lect ir Ca lmELOauccs 
Industries - Total 

" " " " - Electrical Power, Gas and 
Water Utilities - Total 


Labor Force - Total 
Employed - Total 
Unemployed - Total 
Not in the Labor Force - Total 
Claimants for Unemployment Insurance 
Time Lost in Work Stoppages - Total 
Average Hourly Earnings - Manufacturing - Total 
Wholesale Price Index - Principal Components - Total 
a # " - Canadian Farm Products - Total 


MERION ae - Total Shipments 

- Unfilled orders 

- Total Inventories 

New Motor Vehicles - Commercial Production 
et i 4 - New Passenger - Production 
'! 7 A] - ! 7 ni Sales 

- Commercial - Sales 

Net Domestic Production - Crude Oil and Gas 
Dwelling Units - Completed - Canada total 


" 


Y ai " 


Exports of Grain - Wheat 

MESSER NARS Exports - All anniaies 
fy - United States 

Imports - All Countries 

* ie - United States 


uty 


TABLE I (continued) 


58 Merchandise Exports - Index of Prices 


59 x Imports - ‘i M i 

60 Railway Revenue Freight Loadings - Total 
61 u iN Ton Miles 

62 i i Passenger - Miles 

64 Chartered Banks - General Loans 

65 ‘i Hy - Total Loans 


66 Government of Canada - Chartered Bank Deposits 

67 Personal Savings 

68 Demand - Chartered Bank Deposits 

69 Currency and Chartered Bank Deposits - Total 

70 Cheques Cashed in Clearing Centers - Canada 

75 Toronto Stock Exchange - Combined Volume 

76 Commercial Failures - Total 

81 Federal Government Budgetary Expenditures - Defence 
a 


82 4 i u, - Total 
84 Official Holdings of Gold and United States Dollars - 
Total 


85 Total Industrial Production - Volume Index 

91 Consumer Price Index - Total 

92 Index of Employment - Industrial Composite 

93 Average Weekly Wages and Salaries - Industrial Composite 
94 Securities Prices Index - Total Industrials 

95 Consumer Price Index - Total Excluding Food 


It is inappropriate to pretend that this set is a random 
sample drawn from the parent population of all available 
monthly indicators. In the first place, even if it ac- 
tually were, the population of available indicators, depen-= 
ding as it does upon a variety of accidental, administrative 
and historical circumstances for its composition, may be but 
a biased guide to the general level of activity. And in the 
second, it is unprofitable to deny that the judgment of an 
experienced investigator may often afford a clearer insight 
into the working of the economy than the nicest statistical 
techniques. As a result, however, few of the measurements 
reported in this study are subject to any test of their 
Statistical significance. 


The basic assumptions in all that follows are four: 


(1) The general level of activity during a period may, 
in principle, be described by a single measure: 


1 


Gross National Product at constant prices being the 
nearest approximation to this. 


(2) For any reference point between Ij and Ig inclusive, 
the arithmetic mean of the distribution of specific 
cycle dates for the indicators listed in Table I 
provides an estimate of the date at which a perfect 
monthly index of the general level of activity would 
have generated that reference point. 


(3) The reliability of this estimate varies positively 
with the number of indications and negatively with 
their dispersion. 


(4) Similar conclusions may be drawn about the relative 
amplitude of fluctuation of a perfect index of activ- 
ity from the distribution of specific, standardized 
relative amplitudes. 


Assumptions of this kind appear to underlie most attempts 
to construct any "reference cycle' intended not merely to 
classify indicators but also to date fluctuations in the 
general level of activity. The method is inelegant and 
fallible, and its results depend for their validity upon 
consistency with annual and quarterly series of real GNP, 
and agreement with the judgment of other investigators. In 
the last and most important of these respects, however, it 
differs only in degree from all other attempts at quantita- 
tive analysis in the social sciences. 


Trend Extraction 


Given the decision to examine a logarithmic transforma- 
tion of the basic data, it was necessary to decide whether 
to fit a log-linear or log-curvilinear trend for purposes 
of extracting the ''cyclical component". 


The most useful log-curvilinear trend is the log-quadra- 
tic. In the first place, it can be regarded as a general 
case of the log-linear. If the coefficient of t2 in the! 
fitted log-quadratic is negligible, we can assume that 
there is little average curvature in the logarithmic data 
and hence that a linear trend would be justified. Secondly, 
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in cases where there is any marked curvilinearity, the first 
derivative of the log-quadratic can be interpreted as the 
average growth-rate of the series and the second derivative 
as the acceleration or deceleration of that average growth- 
rate over the period or the study. 


In the author's Australian study both log-linear and log- 
quadratic trends were used, and the results compared. The 
average dates of the derived I, B, D and S points were 
found to be unaffected by the choice of trend, but the dis- 
persion of observations about their means was greater when 
the log-linear trend was used. It was concluded from this 
that indiscriminate use of a log-linear trend failed to 
expose the 8-component adequately, thus leading to some 
displacenent OL apparcnitavalucssOnespectiac cyCclenl i B.7D 
and S points. The log-quadratic trend was therefore pre- 
ferred as a better approximation to the a-component. This 
decision was consistent with quite obvious acceleration or 
deceleration in certain series for reasons which were well 
understood. 


Visual inspection of the graphed Canadian series confirm- 
ed that here too there were considerable departures from 
apparent log-linearity in many series, and that these 
could usually be explained by reasons distinct from cycli- 
cal fluctuations in the economy. .It was therefore decided 
to use the log-quadratic alone, and thus to assume that the 
a-component of Canadian time-series was subject to steady 
acceleration or deceleration (zero in the boundary case) 
during the period studied. 


Unfortunately, only 30 of the indicators were available 
from January 1947 to December 1969. The remainder begin in 
1953. The shape of the log-quadratic trend is quite sensi- 
tive to changes in the length of the series. Two trends 
were therefore computed, “and the results for I, By; D%and S$ 
points with each compared. For those series beginning in 
1947 a "long trend" was fitted from January of that year to 
December 1969. For all series a ''short trend" was fitted 
from January 1953 to December 1969. There are therefore 
alternative estimates of the four reference points affected 
by choice of trend from 1953-1969. 


Two examples of series having marked curvilinear trends 
are displayed in Figures 2 and 3. 
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Specific "Trend-Cyclesii and "Cycles" 


In order to extract the information discussed in chap- 
ter one, a considerable amount of processing was necess- 
ary for each time-series. Seasonal variation, if any, had 
to be estimated and removed, erratic variation minimised, 
trends estimated and fitted, deviations of trend-cycle 
from trend computed, and growth-rate curve derived. 


A simple deseasonalizing procedure, based upon the ratio- 
to-moving-average method, was found to be satisfactory for 
those series which represent single monthly observations or 
the average of a number of observations in each month (e.g., 
employment series). In cases where monthly data represent- 
ed an accumulation of observations during each month (e.g., 
production series) some correction for the number of work- 
ing days (or hours) in the month was required in principle. 
Whenever available, seasonally-adjusted series provided by 
Statistics Canada were used. Where not, rough adjustments 
for the probable length of the working month were made by 
guess-work. 


It was found by trial and error with Australian data that 
an iterated three-month moving average provided a fit to the 
seasonally-adjusted data that was on the one hand reason- 
ably smooth and on the other sufficiently flexible to min- 
imise distortion of turning points. Discreet approxima- 
tions to Y were made with the formula (AY) = 3 (‘t#l -Yt-1), 

Y (ays ).E ve 
multiplied by 1200 to appear in average, annual percentage 
form. A simple five-month moving average was found to pro- 
VidewaesallstaclOnyertitgt Omuncms cic cum Nyy, 

Y. 


A computer program was prepared for transforming each of 
the time-series listed in Table I by the following opera- 
CLOnS:. 


(1) Seasonal-adjustment routine. 


(2) Quadratic trend fitted by least-squares to logarith- 
imns of original observations. 


(3) Monthly values of log-quadratic trend interpolated 
on the regression line. 
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(4) Monthly values computed of first derivatives of log- 
quadratic curve, expressed as growth-rates in per 
cent per annum. 


(5) Seasonally-adjusted data smoothed by a once-iterated, 
three-month moving average. 


(6) Proportionate deviations computed of smoothed, sea- 
sonally-adjusted data from the log-quadratic trend 
expressed in standard deviation units. 


(7) Proportionate first difference computed of smoothed , 
seasonally-adjusted data, expressed as growth-rates 
in per cent per annum. 


(8) Five-month moving average fitted to the series of 
proportionate first differences. 


Output from the program was plotted in a set of graphs 
taking the form illustrated in Figure 1,of which Figures 2 
and 3 are examples. Specific cycle reference points from 
I; to Pg were then determined by inspection of each graph. 
Because two log-quadratic trends were fitted, one from 
January 1947, the other from January 1953, two sets Ofte, 
B, D and S points were generated for each episode after 
Saye 


To provide a check of the smoothing procedures, original 
observations and unsmoothed growth-rates were plotted as 
separate points in addition to their fitted curves. Where 
turning points of smoothed and unsmoothed series date Cour 
and in other cases where subjective appraisal was called 
for, the following principles were used to ensure reason- 
able consistency. 


(1) When a reference point on the trend-cycle differed 
from that implied by the value of the growth-rate 
curve, the evidence of the former was preferred. 


(2) When a turning point on the trend-cycle dittered 
from that indicated by the plot of the original data 
by less than three months, the discrepancy was taken 
to result from seasonal variation and the evidence 
of the trend-cycle preferred. 


Ly 
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(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


When the difference exceeded two months, some dis- 
tortion was presumed. If the unsmoothed series rose 
or fell sharply, its evidence was preferred to that 
of the trend-cycle; if there was no sharp up or 
down-turn, the mid-point between the two indications 
was selected. 


When the up and down-cross of trend-cycle on trend 
was uncertain or repeated, the point I was selected 
at the last month before trend-cycle rose unambigu- 
OUSlysabover trend js thes pointeDeatetneetirstamoncE 
after trend-cycle ceased to run unambiguously above 
trend. 


When more than one indication for B or S was obtain- 
ed=in any one phase (by the cross’ of growth-ratevon 
average growth-rate) the maximum or minimum devia- 
tion of trend-cycle from trend was ascertained from 
ChevOUtpuU CeO hatnes compu ve GED GOedail. 


When the growth-rate curve exhibited more than one 
maximum or minimum in any one phase of the trend- 
cycle, thespoint 3 ewas usually takeneasetho mase 
growth-rate peak before the occurrence of P or B on 
the trend-cycle; the point E as the last growth- 
ratestroughsbefore: the occurrences On 1.0m Olmege 
trend-cycle. 


One or two series, connected with foreign trade, are 
noticeably out of phase with the remainder. It was 
assumed that these series lead the domestic indica- 
tors, “and their reference points have™ been numbered 
accordingly. 


Total numbers "Unemployed", "Claimants for Unemploy- 
ment Insurance", and total numbers ''Not in the La- 
bor Force!''! were assumed to oscillate reciprocally 
toy thes remaining  timemserics mmeReterencCes poll Gsmmame 
identified for those series, therefore, from inverse 
turning points wand crosses ss Pays forecxampe ss Was 
selected at the date at which the trend-cycle of 

the "Unemployed" series reached a minimum value in 
1956; I, at which the trend-cycle made a down-cross 
ON erendm ine! 955) -eeancesomtor ene 


(9) No attempt has been made to nominate a complete 
set of 68 (1, - Pg) reference points for each 
series under the 1947 trend, or 52 (Iz - Pg) under 
the 1953 trend. Where there was any doubt, the 
evidence was rejected. No indicator yielded a 
complete set of points using either trend. 


Reference Cycle Chronology 


Months were numbered serially from January 1947 and the 
date of each specific cycle reference point converted into 
a number between one and 276. The distribution of indica- 
tions for each reference point was then examined. Medians, 
means and standard deviations were calculated, and frequen- 
cy distributions prepared for each set of observations. 

The purpose of these operations was to obtain estimates of 
the reference cycle reference points from the evidence of 
the specific trend-cycles and growth-rate curves; and also 
to throw light on the usefulness for economic history of 
the conventional peaks and troughs compared with that of 
GHesO tne wes ixmereue rence spOdILUsr 


Where the median and mean of the distribution differed by 
no more than two months, and where no bimodality was ob- 
served in the frequency distributions, the mean was auto- 
matically taken as the numerical date of the reference cycle 
reference point. In the very few cases where these crit- 
eria were not satisfied, the exercise of further "judg- 
ment'' was called for. 


Some reference points are evidently more strongly vouched 
for than others. Most series yield indications in the 
fourth and fifth episodes, for example, but only a few in 
the first, sixth and seventh episodes. Moreover, the fre- 
quency distributions for some reference points are markedly 
less dispersed than those for some others. In accordance 
with the third assumption listed in the first section of 
this chapter, an index of "reliability of evidence", W, was 
defined in order to appraise the evidence for each refer- 
ence point. 


An index of coverage, P, was defined as the proportion of 
the available series which provide evidence of the 


ie, 


reference point. For example, all available indicators 
show a trend-free peak in the fourth episode, hence the 
value of p for B, is 1.00. Only half the available indica- 
tors make a down-cross of trend-cycle on trend in the third 
episode, hence the value of p for Dz is 0.500. 


An index of concentration is the complement of the index 
of relative dispersion. The standard deviation of each 
reference point indication is a measure of absolute disper- 
sion. Comparison of a with the period which has elapsed 
since the previous occurrence of that reference point gives 
us the relative dispersion, which may be defined as: 


where Rj and Ri_] are the means of the reference point dis- 
tributions in the current ands prev 10uspepisodes sms HOlmele 
Standard deviations) in) the firstpepi sode;  theleswere. 0. 
CouUGSse,. NO;diVisors. |the arithmetic meansoteh sek wae 
MSecnunelectOLe.ye a Pperleculys CONCeENEeLatvcamdl str tplt sag 
would have a zero value of v, and a perfectly dispersed 

dus ti Ducd Olea unitary ova Luchs | neeCOMpLemen Unmmllamnies 
thUSeane index, Or, CONCCNL rat tOnenaVvineedetano ce themida 
Ope put CONeZeclLOmtOnOle: 


The product of these two indexes, We= pe (l-v)j ts there. 
FOreeanpanaexeor wheareliabi ls tyeorscy 1 dene ca: O teal yaatc are 
ence point upon the assumption that coverage and concen- 
t¥ation have equal weight in determining the “reliabrilacy | 
of evidence. If all available indicators, yielded a. pare 
cular reference point in the sameymonth, the evidence swourd 
bDespertects according stom thiesesc tl ver las meancamt ica alice las 
unitary. If e1ther coverage or concentrationswere zero, 
there would be no evidence and W would be zero. 


Reference Cycle Amplitude Of Fluctuation 


Stage (6) of the computer program described in the third 
section above yielded for each indicator a monthly series 
of proportionate deviations of trend-cycle from trend, ex- 
pressed in standard deviation units. Specific cycle tela- 
tive amplitudes were recorded for each series by reading 
off the deviations at the specific cycle B and S points pre= 
viously determined from the graphs. For each B and S point 
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there was thus obtained a distribution of observations from 
which references could be drawn about the relative ampli- 
tudes of B and S points in the general level of activity, in 
a manner closely analogous to that used to estimate the ref- 
erence cycle chronology. 


The reliability of evidence was appraised by the construc- 
tion of an index similar to W. The index of coverage, p, 
was identical, of course, with that determined for the dates 
Of eb sand os pOInts me AneIndex,oL concentration, c, was com- 
puted as the complement of the relative deviation, defined 
as the standard deviation divided by the (absolute value of) 
the mean relative amplitude of the distribution, A. Then 
the index of reliability is: 


Dube —) 


[A 


which, like W, has a range from zero to unity. 


EM 


ae 
? 


SPP vie? Mlb 4: SERIE 
Cipatiesee ares take ate Sots nae pe kt SivpooTes 

1 ie ee ee oe ‘Ovnat, “Od ages | oe seals 
as “ORT Aor. m3 8 eel). Ao necJONe oroew Toea ey 


» ® ’ 
my y oe vt oe Siar ee 
P 7 . “ = so aA ig 
= ‘7 : ve . 
‘ fu ve 1 ee ‘ 
P 7 
Th * 4 a - hf = e I 
j a 
‘ = o 
‘ 
é 4) i vi i 
‘ 
out 
[a «A 
1 
** 
\ 
sys ¥ ys 
a, 44) 
ie 
2 
> 
ha 
‘ 
~ 
e 
» " 


chapter three 


RESULTS 


Estimates of specific cycle I, C, B, P, D, E, T and S points, 
made in accordance with the principles set out in the third 
section of chapter two, are listed in Tables II to XIII in- 
clusive. Alternative estimates are shown for I, B, D and S 
points, depending upon whether the "long" or the "short" 
trend was used. 


Frequency distributions of reference point indications 
are shown in Table XIV. For each reference point, three 
five-month classes are defined on either side of the central 
five-month class (which contains observations lying no more 
than two months from the mean). Two further, open-ended 
classes are also used, in order to contain all observations 
lying more than 18 months either side of the mean. In each 
frequency distribution, the number lying in the modal class 
is underlined with a solid line. Where there is bimodality, 
the secondary peak is underlined with a dotted line. 


A summary of the reference cycle chronology is shown in 
Tables XV to XXIII inclusive. Median, mean, standard de- 
viation, and indexes of concentration, coverages, and "'re- 
liability of evidence" are shown for each reference point 
in each of the first eight episodes, and for I, C, B, and 
P in the ninth episode. Alternative estimates of these data 


Pigs 


are shown for the four reference points affected by choice 
of trend. The dates nominated as reference points of the 
"general level of activity" are also listed in Tablesmxvaace 
FOCI « 


Tables XXIV and XXV contain the relative amplitudes of 
each indicator at its specific cycle B and S points. Table 
XXVI summarizes the amplitude data in much the same way as 
Tables XV to XXIII summarize the chronology. 
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chapter four 


INTERPRETATION OF THE RESULTS 


Before the results reported in the previous chapter can be 
used to throw light on the history of fluctuations in Canada, 
a certain amount of interpretation and appraisal is called 
for. Four matters, in particular, require comment. First, 
it is necessary to decide whether the evidence of the "long" 
or the ''short'' trend should be preferred. Secondly, in cases 
where the frequency distribution of reference point indica- 
tions are skewed or bimodal, a decision on the usefulness of 
each is needed. After these judgments have been made, the 
reliability of evidence for each reference cycle reference 
point must be assessed. And finally, when a decision has 
been made about the dating of the reference cycle, the evi- 
dence for the relative amplitude of fluctuations must be 
weighed. 


The Effect of Choice of Trend 
Table XXVII shows that after the middle of the third epi- 


sode the alternative estimates of I, B, D and S points dif- 
fer by no more than three months except in two cases, 


10] 


D4, (April 1957 or November 1957) and Dg (March 1967 or 
July 1967). 


However, there is sufficient discrepancy, especially for 


the I and D points, to require attention. The evidence of 
W-values was therefore compared. 


TABLE XXVII 


COMPARISON OF DATES WITH ALTERNATIVE TRENDS 


Episode No. of Months Difference Between Estimates. 

I B D S 
l a 2 a = 
2 a uh 2 a 
5 16 11 1 1 
4 2 1 i 0 
5 1 2 3 0 
6 5 1 1 0 
if, 5 2 1 ?: 
8 1 1 4 1 
9 1 0 - = 


Table XXVIII sets out the values of this index for each 
point upon either assumption as to trend. It appears from 
the column ''Means' as a whole that there is little differ- 
ence between the reliability of evidence under either 
assumption. A significance test (which assumed that 
W-values associated with episodes three and nine are a 
random sample of all possible such W-values) revealed no 
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difference at the 10 per cent level for any of I, B, D or 
Senoints. 


The row means are slightly more discrepant, especially 
in the third and sixth episodes, but no clear pattern 
emerges. The mean W-value is greater with the short trend 
in episodes four, six and eight; but greater with the long 
trend in episodes three, five and seven. 


In some individual cases, however, there are considerable 
differences between the two values of W. In four instances 
Bz, Bs, S,, and Sg; the value lies above 0.5 with one 
trend and below it with the other. 


It appears from these results that there is no way of 
discriminating between one or the other trend in general. 
Given the decision (to be discussed in the third section 
of this chapter) to ignore evidence for which the W-value 
is less than 0.5; and given the fact that in all but one 
case (D4), the means differ by no more than two months in 
all cases where W exceeds 0.5 under either assumption, 
it was decided to use that estimate for which the W-value 
was greater in each individual instance. In the case of 
Dy only, where with either trend W is high, the mid-point 
between the two estimates (month 128, August 1957) was 
chosen as the reference cycle D point. The effect of these 


decisions is shown in Table XXIX. 


The Shape of the Frequency Distributions 


In Table XXX the evidence of Table XIV is summarized. 
Frequency distributions in which the modal class lies more 
than seven months from the central class are described as 
"skewed" (s). Those in which bunching occurs in two, non- 
contiguous classes are called "bi-modal" (b). Where no 
one or two classes are very obviously modal, the distribu- 
tion is described as "dispersed" (d). 


The description of those suspect distributions for which 
the W-value is less than 0.5 are enclosed in parentheses. 
I4(L) has a W-value greater than 0.5. but since I,(S) has 
an even greater W-value, it is preferred to thestormer. 
The description of the frequency distribution of I,(L) is 
marked with an asterisk to draw attention to this fact. 
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TABLE XXIX 


CHOICE OF TREND FOR EACH REFERENCE POINT 


Episode Reterencempoint 

i B D 

1* x A =A 

Zs Long Long - 

ke) - Long - 

4 Short Short Compromise 

2 - Short : 

6 a i = 

7. - = a 

8 - Short - 

9 = 7 _ 


*Long trend only available 
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TABLE XXX 
UNSATISFACTORY FREQUENCY DISTRIBUTIONS OF REFERENCE POINT 
INDICATIONS 


Episode 


tl) ee i (d) Dig 4b) = = < (s) 
B (L) - - b 2 - : é z 
Baas) _ 2 a B S = z b ms 
DM) ee Sk) 


DD (5) Pm (pl el” ae a 


5 pia . ‘ : : : = E e 


eee ee fees Pe Be ee ee 


When all bracketted and starred descriptions are omitted 
from consideration, three only remain: Bz(L), Cg and Be(S), 
all of which are bimodal. 


In the author's study of the Australian business cycle it 
has been shown that bimodality in the distribution of 
observations for a well-authenticated reference point may 
result from the existence of two overlapping ''waves" of 
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activity which give rise to secondary peaks and troughs in 
the time-series which represent it. (See Economic Fluctua- 
tions in Australia, op.cit chapter 4, section: "The Second 
Episode: April 1954 to December 1956"). With this in mind 
the distributions of Bz(L), Cg and Bg(S) were examined in 
conjunction with other evidence of economic fluctuations in 
the third and eighth episodes. 


TABLE XXXI 


FREQUENCY DISTRIBUTION OF OBSERVATIONS OF Bz (L) 


Class Number of 
Observations 


pep .eol-Jan. 52 
BeDiwo2-Jun. o2 
Dire poe NOV oz 
DeéCz52-Apr. 53 
May 53-Sep. 53 
Oct. 53-Feb. 54 


Secondary mode, Apr.52 


Retebz (i )eeb cursos 
Primary mode, Jul. 53 


wo UWF OV N 


In the case of B3(L), the frequency distribution (Table 
XXXI) would suggest that some evidence may exist for a pre- 
liminary peak in the first half of 1952. In Figure 4 the 
standardized logarithmic deviation of seasonally-adjusted, 
quarterly, real GNP from a log-quadratic trend is plotted 
fOrethe third episode. It is clear from this. graphethat a 
minox, peak) did in, fact, occur insthe second quanternjotel 952. 
that this was followed by a temporary decline of activity, 
and that from the third quarter of 1952 there was renewed 
expansion culminating in a cyclical peak during the winter 
of 1952-53. In view of this it seems reasonable to accept 
the mean of the distribution, February 1953, as the best 
estimate of the cyclical peak in the third episode. 


The other two well-vouched reference points having a sus- 
picious frequency distribution both lie in the eighth epi- 
sode, as do three others, Pg, Dg(L) and Tg, (Table XXX), 
the evidence for which has been rejected on other grounds. 
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TABLE XXXII 


FREQUENCY DISTRIBUTION OF OBSERVATIONS OF Bg(S) 


Class Number of 
Observations 

Dec. 64-Apr. 65 Z 
May 65-Sep. 65 i! 
Oct. 65-Feb. 66 14 Primary mode, Dec. 65 
Mar. 66-Jul. 66 6 Ref Bg(S), May 66 
Aug. 66-Dec. 66 10 Secondary mode, Oct. 66 
Jan. 67-May 67 2 
Jun. 67-Nov. 67 2 


TABLE XXXIII 


FREQUENCY DISTRIBUTION OF OBSERVATIONS OF Cg 


Glass Number of 
Observations 


Jan. 65-May 65 
JUNSeO0-UCt- OO 
Nov. 65-Mar. 66 
Apr. 66-Aug. 66 
Sep. 66-Jan. 67 
Feb. 67-Jun. 67 
Jul. 67-Nov. 67 
Dec. 67- 


Primary mode, Aug. 65 
Ret Ceo, Jun.) 06 


Secondary mode, Apr. 67 
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Cyclical components of the monthly indicators were graphed 
for the eighth episode and inspected. Considerable varia- 
tion was apparent. Some indicators showed B-points in 1966, 
some. in 1967. (possibly neflecting the effectior thesGentennma 
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Year activities) and some showed a camel-humped shape, with 
cyclical peaks in each year. Figure 5 displays the standard- 
ized, trend-free component of three series chosen to illus- 
trate the diversity. Tables XXXII and XXXIII, and Figure 6 
show the effect of this heterogeneous behavior upon the est- 
imates of Bg and Cg. 


The tendency for activity to reach a trend-free peak in the 
eighth episode is apparent from the quarterly GNP data. A 
maximum seems to have been reached by the first quarter of 
1966; but there are suggestions of subsidiary peaks in the 
fourth quarter of 1966 and again as late as the second quar- 
ter of 1967. The frequency distribution of Bg(S) is roughly 
consistent with this, revealing modes at around December 1965 
and October 1966. It would seem that the entire period from 
the first quarter of 1966 to the second quarter of 1967 was 
a high plateau of activity. However, the evidence of GNP 
supports the view suggested by the monthly indicators: that 
the highest point of this plateau occurred in the first half 
of 1966. For this reason, and also because the evidence for 
Bg(L), at April 1966, is almost as good as that for Bg(S), 
the estimate of the latter (May 1966) has been allowed to 
stand. 


It is clear from Figure 6 that the estimate of June 1966 
for Cg is far more questionable. The frequency distribution 
(Table XXXIII) reveals two widely separated modes, at around 
August 1965 and April 1967; and it would appear from Figure 
6 that these might correspond roughly with points of inflex- 
‘on-of a trend cycle occuring before cyclical peaks at the 
beginning of 1966 and in the first half of 1967. 


Figure 7 shows a plot of centered, proportionate first 
differences of seasonally-adjusted, real GNP, expressed in 
annual percentage rates of change. It is obvious from this 
graph that a genuine peak of the growth-rate curve took 
place not in June 1966, but in the latter part fone ielek=) yepaley i 
ious year - as suggested by the primary mode of the frequen- 
cy distribution. A further, secondary peak occurred in the 
early part of 1967, corresponding roughly with the secondary 
mode. The date of June 1966 for Cg actually locates not a 
peak but a secondary trough of the growth-rate curve. 


In face of these facts, the preliminary estimate of Cg 
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FIGURE 7 


QUARTERLY RATE OF GROWTH OF SEASONALLY-ADJUSTED 
REAL GNP: 1965:I - 1967:1V 


(Cg) 
Apr. 1967 


116 


y1Z‘0 £7 °0 
LeS°0 @zr'0 9TZ°0 6sr'0 Lyr'0 06S"0 
1720 90r°0 SLv'0 OPI '0 6SZ°0 sor "0 
095°0 907°0 6£9°0 yLT'0 6070 ZSE°0 
vI8'0 179°0 69L°0 gSr'0 $8s‘0 90S°0 
Tee 61L°0 878°0 =e aT L18°0 
TS9°0 739°0 8rZ'0 6p" L9S°0 409°0 
Z7S°0 L8v°0 oso 96¢°0 9SS°0 399°0 
8Zo'0 Sos" 8179°0 oss "0 S070 ES Tes0 

S L q d d q 


YUTOg sdUeTEzOY 


en 


M dO SHNIVA LSHd 


AIXXX ATaVi 


T 
apostdy 


Dbz 


‘pesuT[LTepun oe ¢°Q SUTp9sddX9 M JO SONTeA :930N 


002°0 


Voom 


SvT*O 


ans, 10 


OVT'O 


€99°0 


vet oO vst°o 9T2°0 VCO S6T°O edhe) 


SG, Tvv 0 £870 gc 280 gsf°Q UB OWN 


(*p3u0os) AIXXX ATAVL 


118 


must be abandoned as a meaningless average of two separate 
clusters of observations. The combined evidence of Table 
XXXIII and Figure 7 suggests that the rate of growth began 
to decline in the fourth quarter of 1965, at the boundary 
between class (Jun 65-Oct 65) and class (Nov 65-Mar 66). 
October 1965 will therefore be nominated as the reference 
cycle Cg point in place of June 1966. It should be noted 
that in this case, as with the compromise estimate of the 
reference cycle date of D4, no comparison is possible 
between the evidence for these and other reference points. 


Reliability of Evidence for Each Reference Point 


Values of W for the best estimates of each reference point 
except Dg and Cg are set out in Table XXXIV. It will appear 
from this that the reliability of evidence differs widely 
from 0.848 (Eq, November 1957) to 0.096 (Ij, September 1948). 
It also appears that in certain episodes, such as the fourth 
and fifth, the evidence for fluctuation is stronger than in 
certain others, such as the first and seventh. 


Given the evident mutability of the amplitude and period 
of fluctuations in Canada as in all other countries, these 
results are hardly surprising. What is more interesting, 
in view of the methodological novelty of this study, is the 
apparent variation in the reliability with which different 
reference points are vouched on average, over a lengthy 
period. Supposing the nine episodes vouchsafed by post-War 
Canadian history to be a random sample of all possible 
episodes, we may apply tests of significance to the differ- 
ences between column "Means" in Table XXXIV. The following 
results emerge. 


(1) There is no significant difference between the 
average values of W for P and B points; or between 
Teands SepOlnes. 


(2) The average W-value for C points is significantly 
greater than that for P points at the five per cent 
level; and for E points significantly greater than 
for T points at the ten per cent level. 


(3) The average W-value for C points is significantly 
greater than that for I points at the two per cent 


Hits, 


level; and for E points significantly greater than 
for D points at the one per cent level. 


It may be inferred from these that the growth-rate curve, 
giving rise to C and E points at its maxima and minima, is 
the most clearly marked feature of Canadian fluctuations 
since 1947. In virtually every episode there is unmistake- 
able evidence of growth-rate peaks and troughs, even when, 
as in the sixth, seventh and eighth, the economy is growing 
so strongly that the traditional peaks and troughs are only 
weakly indicated. 


It may also be inferred that the evidence for trend-free 
peaks and troughs (B and S points) is at least as good as 
that for P and T points, so justifying the process of trend 
extraction to some extent. The evidence for I and D points 
is significantly weaker than that for the other six however, 
which casts some doubt on the extent to which the fitted, 
log-quadratic trends correspond to the time-path of 
"normal" levels of operation. 


It was found in the author's study of the Australian 
business cycle that values of W which exceeded 0.5 afforded 
evidence of reference points most clearly supported by the 
behavior of real GNP time series. In Table XXXIV W-values 
exceeding 0.5 are underlined. When these are considered 
apart from the rest it appears that ''strong'' evidence for 
fluctuations in Canada is confined to the following periods: 


(a) first half of second episode (May 1950 - July 1951) 
(b) third episode (February 1952 - May 1955) 

(c) fourth episode (June 1955 - July 1958) 

(d) fifth episode (August 1958 - September 1961) 


(e) part of the eighth episode from Cg to Sg (June 1966 - 
October 1967. 


As a check against these results the "cyclical-irregular" 
component was extracted from seasonally-adjusted, quarterly 
GNP at constant prices by a log-quadratic trend. A portion 
of this series, plotted in standard deviation units, has 
been graphed in Figure 4 above. The entire series from 
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1947:I - 1969:IV is shown in Figure 8. Those estimates of 
B and S points with a W-value greater than 0.5 are shown 
on the graph. All clearly marked maxima and minima of the 
quarterly GNP data except for those corresponding to 5] 
(October 1949) and B, (November 1968) are coincident with 
"reliable" reference’ point data. One "reliable" estimate, 
Bs (June 1959) does not appear very clearly in the GNP 
series. 


A "growth-rate curve'' was extracted from the quarterly 
GNP data by the usual formula: 


- Y 


gy _ 200.(‘t+1 ~ *t-1) 
1B 


Yt 

Part of this curve has been plotted in Figure 7 above. The 
entire series is graphed in Figure 9, together with those 
estimates of C and E for which W exceeds 0.5, and also the 
arbitrary estimate of Cg. Apart from Ej (July 1949), the 

E points either coincide with or lead the minima of the 
quarterly GNP growth-rate curve. Most of the C points occur 
after the curve has passed its peak but before it begins a 
decisive downward plunge. These results are consistent 
with the application of principle (6) of chapter two, 
section three above. 


In general the evidence of quarterly GNP confirms the 
expediency of selecting 0.5 as a cut-off value for W. This 
is not to say that evidence any weaker than this is worth- 
less. Bg (March 1962) for example represents a definite 
local maximum in the cyclical component, even though 
activity was far below trend at that date. Mid-1962 can 
hardly be called a "boom", yet it was a time up to which 
activity had been rising steadily for nearly 18 months and 
after which the pace of advance was to fall off sharply 
for another year. But for many purposes it is sufficient 
to describe economic fluctuations in terms of those refer- 
ence points - dates and amplitudes - with a high index of 
reliability. According to that criterion there has been 
a clearly marked growth-rate cycle in Canada from 1949 with 
peaks and troughs in every episode; at least four unmis - 
takeable cyclical peaks, Bz (January 1951), Bz (February 
1953), Bg (September 1956) and Bg May 1966); at least three 
clear cyclical troughs, Sz (August 1954), Ss (January 1961) 
and Sg (October 1967); and absolute peaks and troughs in 
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the second, third, fourth and fifth episodes. There are no 
strong indications of I or D points (though these must 

exist if there have been genuine B and S points independent 
of P and T points), and no convincing evidence of any abso- 
lute peaks or troughs since 1960 or 1961. The story from 
1947 to 1950 is doubtful. There are too few monthly indica- 
tors from this period for any clear patterns to be visible, 
and the relation of GNP to its trend may be dubious in 

those years. Other analysts recognise P, in the latter part 
of 1948 and Ty about a year later (see Table XXXVI). 


Evidence for Amplitude of Fluctuations 


Values of the index of reliability of evidence for the best 
estimates of amplitude are set out in Table XXXV. From the 
third episode alternative estimates are available, depending 
on whether deviations are measured from the ''long" or the 
'short'' trend. In each such case the higher value of the 
index has been listed, the trend used being denoted by the 
letter (L) or (S) placed after the figure. 


Values of the index exceeding 0.5 are underlined. Esti- 
mates of relative amplitude with which they correspond are 
listed below. 


Bp (L) January 1951 + le od /eeoUS 
Bz (L) February 1953 +1.634 SDs 
Sz (S) August 1954 -1.609 SDs 
By (S) September 1956 +2 lo leoUs 
Sc (L) January 1961 -1.613 SDs 
Bg (S) May 1966 +1.487 SDs 


Reference to Table XXIX above confirms that the best esti- 
mate of amplitude is associated with the same choice of 
trend, in every case, as the best estimate of dating. In 
two cases, By and Sc» the index of reliability of evidence 
exceeded 0.5 under either assumption as to trend. Refer- 
ence to Table XXVI above confirms that for each the alter- 
native estimates of the relative amplitude of deviation are 
of the same order of magnitude. 
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TABLE XXXV 


BEST ESTIMATES OF AMPLITUDE 
(values of index of reliability) 


Episode Reference Point Mean 
B S 

1 0 (L) OS > Oneal) O3l28 

2 ONS 25 CL) OF2 9) aa (1s) 0.407 

3 0.541 (L) bey 16S) 0.547 

4 Oh sir AS) O52 Om ULy) OSA 

5 0.276 (S) 0.678 (L) 0.477 

6 0.147 (S) 0.458 (L) 0.302 

i SES Sy) 0.108 (S) Orels 

8 0.609 (S) Oao. Oman on 0.458 

9 Ont TiS) -- -- 
Mean 0.364 OF SZ 


eo 


Figure 8 reveals that the "reliable" indications of ampli- 
tude occur at precisely those cyclical maxima and minima 
which show up most clearly in the GNP series. None of S,,; 
Been Sg are included in the list, although their W-values 
for dating exceed 0.5 Failure to obtain a reliable ampli- 
tude estimate for 5S}, which seems very well marked from 
Figure 8 may result from the inadequacy of the log-quadratic 
trends to represent "normal" levels of activity at the 
extremes of their fitted ranges. 
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chapter five 


SUMMARY AND CONCLUSIONS 


A list of "relatively reliable reference points" for Cana- 
dian fluctuations between January 1947 and December 1969 is 
set out in Table XXXVI. Where dates of a reference cycle 

P or T point have been nominated by previous investigators 
(as reported by White) these also are shown. Best esti- 
mates of the relative amplitude at reference cycle B and S 
points are included where the index of reliability of 
evidence exceeds 0.5. 


It is clear from Table XXXVI that the eight and a half 
or nine episodes which have taken place in Canada during 
the past 23 years differ very widely both in period and in 
amplitude. 


The most clearly marked departure from steady growth is 
evidently the third episode, February 1952 to May 1955, 
which lasted 10 months, showed clearly marked peaks and 
troughs of considerable amplitude, and is noted by other 
students of the Canadian business cycle. Both the fourth 
and fifth episodes are also longer than three years, dis- 
play well-marked reference points, and are recorded by 
other observers. But the evidence is relatively weak for 
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the trough of the fourth episode (Spring of 1958) and for 
the peak of the fifth (second half of 1959). Figure 8 
showed that neither of these appears clearly in the graph 
of trend-free GNP. The evidence for relative amplitude 
falls below the required standard of reliability in both 
instances, and in the case of the latter, there is wide 
discrepancy between the reference cycle peak nominated by 
White (January 1960) and that suggested by the data of this 
study (Dies September 1959; Bc, June 1959). 


The remaining episodes are all of much shofter duration, 
in three cases (one, two, seven) no more than half that 
of three, four and five. The first episode is peculiar 
in that peaks and troughs are reported by previous investi- 
gators, whereas the evidence for P, and T, now available 
suggests that these were relatively unimportant. Only 
the first half of the ninth episode appears to have taken 
place by December 1969, the terminus ad quem of this study. 


A classification of post-War Canadian business cycles is 
attempted in Table XXXVII. A "major cycle" is defined as 
an episode in which the evidence for both B and S points 
is reliable. A "minor cycle" is one in which the evidence 
for both C and E points is reliable. "Incomplete" major or 
minor cycles are those in which one of the necessary refer- 
ence points is well attested. It is clear that the four 
classes overlap to some extent. A complete major cycle, 
for example, will not take place in an episode unless 
there has also been a complete minor cycle. The relation 
between the classes, and the precise character of each 
episode, is illustrated in the Venn diagram of Figure 10. 


Few general conclusions can be formed about Canadian 
business cycles from this study, apart from the fact that 
fluctuations in the growth-rate are more clearly marked 
than fluctuations in the level of activity. A number of 
particular conclusions may be drawn, however, some of which 
have considerable relevance to the study of Canadian 
economic history since the last war. 


G15) Such fluctuations as there have been in the Canadian 
economy since 1947 would seem to have been diminishing over 
the past two decades. A log-quadratic trend fitted to 
quarterly GNP by least-squares reveals virtually no curva- 
ture, implying that on average there has been growth at 
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TABLE XXXVII 
CLASSIFICATION OF CYCLICAL EPISODES IN CANADA 


JANUARY 1947 TO DECEMBER 1969 


Complete 
Major ~ - DD eV eeav, - - VIII 


Incomplete 
Major - II ~ - - VI ~ ~ 


Complete 
Minor - - Tl LV ee, VI - VIII 


Incomplete 
Minor if II - - ~ - VII - 
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FIGURE 10 


CLASSIFICATION OF CYCLICAL EPISODES IN CANADA 
JANUARY 1947 TO DECEMBER 1969 


incomplete minor 


Complete minor 


Complete major Incjomplete major 
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about 4.8 per cent per annum with no tendency to accelera- 
tion or retardation. But as Figure 8 shows (and as Figure 
9 suggests) the amplitude of fluctuations about the growth- 
path has declined since the 1950s. 


(23) The boom which culminated in the second half of 1956 
was evidently much stronger, both in amplitude and period, 
than any which has taken place since. The "boom" of 1959 
was scarcely strong enough, and that of 1962 too weak, to 
raise activity above long-term trend levels. The boom of 
1965-66 reached a maximum relative amplitude of 1.49 stan- 
dard deviations compared with 2.15 standard deviations at 
Ba; and its duration was barely more than half that of the 
late 1950s. The amplitude of troughs, on the other hand, 
has diminished steadily since Se (January 1961). 


(3) In common with the Australian economy, but unlike 
that of the USA, Canada experienced a noticeable boom in 
1950-51 asa result of the effect on commodity prices of 
the Korean War stock-piling of the US government. The 
fact that P2 is noted by none of the observers reported by 
White may be explained by the preoccupation of Canadian 
economists with the US economy. 


(4) The same preoccupation with the US business cycle 
may explain why previous investigators have been willing 

to assign dates for the reference cycle Py and Tl) points. 
Weak evidence for these reference points does exist, and 
the dating - for what it is worth- is in approximate agree- 
ment with that reported by White. (See Table XV). But 
there does not seem to have been as much relative disturb- 
ance to Canadian growth in 1948-49 as there was in that 

of the USA. 


(5) From the middle of 1959 to the beginning of 1965 
the Canadian economy was operated at ''below trend" levels. 
According to the Economic Council of Canada (First Annual 
Review, p. 49, etc.) actual output was never more than 94 
per cent of potential during these years. Two episodes, 
however, the sixth (incomplete major, October 1961 to 
December 1963) and the seventh (incomplete minor, January 
1964 to July 1965) occurred during the period. Some sign 
of these episodes may be seen in Figure 8. Growth-rate 
fluctuations are clearly visible in Figure 9. The NBER 
recognises no US cycle between 1961 and 1970, regarding the 
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whole of that period as one of sustained growth. 


(6) Although it would be necessary to study the data for 
1970 and 1971 to confirm it, there are signs that the Cana- 
dian economy began to turn down (ninth episode) somewhere 
between the end of 1967 and the beginning of 1969. 
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